Abstract: This paper attempts to understand the relationship between firm performance and diversification for the sample firms in the chemical sector in India. Using concentric index of diversification, this paper relates firm performance and diversification for the chemical sector. The results of this study indicate that, higher diversification leads to poorer performance as firms try to diversify into areas beyond their current scope. This paper further concludes that diversification is not a very good strategy to increase profits in the context of Indian chemical industries. Though diversification to some extent may give positive results but higher diversification leads to poor performance. The contribution of this work lies in identifying diversification for the chemical sector in India and compare with firm characteristics in general, and with the firm performance in particular.
Introduction
India till 1991 was based on a mixed economy combining features of capitalism and socialism resulting in an inward-looking, interventionist policies and, import-substituting economy. During 1975 During -1976 , the extent and magnitude of diversification in the Indian private corporate sector was low or at most moderate. Nevertheless, the small proportion of diversified firm contributed a major share in sales of all companies. Since 1991 continuing economic liberalisation has moved the country towards a market-based economy. The new economic reform; popularly known as, liberalisation, privatisation and globalisation (LPG) model aimed at making India as a fastest growing and globally competitive economy. Series of reforms undertaken with respect to the industrial, trade and financial sectors aimed at making Indian economy more efficient. India adopted liberal and free-market principles and liberalised the economy to trade during [1991] [1992] [1993] [1994] [1995] [1996] that eliminated the 'Licence Raj'. By 2008, India had established as one of the world's fastest growing economies. In the present scenario, the Indian industry accounts for around 26% of GDP and employs 22% of total workforce and ranks 11th in factory output at world level. As stated above, the Indian industrial sector underwent significant policy changes that led to privatisation of certain public sector industries, liberalised foreign direct investment (FDI) regime, improved infrastructure and led to an expansion in the production of fast moving consumer goods.
A growing research has been induced since Ansoff (1957) on firm diversification. However, the consequence of diversification can create or destroy shareholders' value, and remains a puzzle in learning relationship between diversification and firm performance. Therefore, there is still a critical question left unanswered, for the firm, whether diversification is a beneficial strategy or not? In this context, the research question could be to verify the relationship between diversification and firm profitability in a growing economy context. Although this topic has been discussed deeply in the background of developed economics, and has been enlarged to the emerging market context, the evidence in the Indian economy remains rare. Therefore, this paper attempts to disclose the nature of diversification and firm performance that will enrich the research scope and provide empirical evidence for future studies.
In specific, the objective of this study is to find out the relationship between 'diversification' and 'firm performance' for the chemical sector in the Indian manufacturing from [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] . This study also intends to arrive at the inter-firm differences in firm performance and diversification. This paper is divided into five sections. Second section presents related literature, section third describes methods adopted, section fourth describes the empirical evidence and the last section concludes with plausible policy implications for the chemical sector of Indian economy.
Review of literature
Industrial diversification is a strategy that involves choosing to structure a firm's operation in a manner that promotes involvement in a wider range of revenue producing activities. An approach of this type may have to do with the production of goods and services associated with business or how firm choose to arrange investment portfolio. The goal of any type of industrial diversification might increase the chances of returns by diversifying or spreading assets over a wider range of activities, while helping to minimise the potential of failure or loss. As the loss is related to production operations, industrial diversification has to do with providing goods and services that appeal to multiple markets rather than focusing on a product line that appeals to mainly one market. The degree of industrial diversification often influenced by what owners believe that will provide the best possible protection from declines in one market by enjoying corresponding increases in demand in another market. The strategies of diversification can include internal development of new products or markets, acquisition, alliance with a complementary firm, licensing of new technologies, and distributing or importing a products line manufactured by another firm. Generally, the final strategy involves a combination of all these above options. Three types of diversification are mainly considered in the literature: a concentric b horizontal c conglomerate.
Concentric diversification is related to the technological aspect of the firm. The firm could seek new products that have technological or marketing synergies with existing product lines appealing to a new group of customers. Horizontal diversification refers to firm that adds new products or services that are often technologically or commercially unrelated to current products but that may appeal to current customers. Conglomerate diversification (or lateral diversification) refers to the firm's decision to market new products or services that have no technological or commercial synergies with current products, but that may appeal to new groups of customers.
According to Calori and Harvatopoulos (1988) , there are two dimensions of rationale for diversification. The first one relates to nature of the strategic objective. Firstly, diversification may be defensive or offensive. Defensive reasons may be spreading the risk of market contraction, or being forced to diversify when current product or current market orientation seems to provide no further opportunities for growth. Offensive reasons may be conquering new positions, taking opportunities that promise greater profitability than expansion opportunities, or using retained cash that exceeds total expansion needs. The second dimension involves the expected outcomes of diversification. Management may expect great economic value or coherence and complementary to current activities. The prevailing theory of diversification is based on excess capacity of productive factors (Penrose, 1959; Caves, 1971; Gorecki, 1975; and Teece, 1982) . It argues that failure in the markets for these factors may make diversification an efficient choice, although the factors are expected to lose some efficiency in the transfer. According to this theory, firms diversify in response to excess capacity of factors those are subject to market failure. Montgomery and Wernerfelt (1988) attempts to extend this theory by considering the heterogeneity of factors that prompts diversification and the profit-maximising decisions made by diversifying firms.
By probing into the heterogeneity of these factors, Montgomery and Wernerfelt (1988) developed the corollary that firms that elect to diversify most widely should expect the lowest average rents. An empirical test, with Tobin's q as the measure of rents, is consistent with this theory. They discussed nature of rents and argued that Ricardian rents may be appropriated by owners of inimitable factors or by their trading partners if relationship-specific investments tie the parties together. As an empirical review of the related literature this section explains diversification in the contest of international as well as Indian studies. Jahera et al. (1987) found that diversified firms have higher excess returns. Grant et al. (2001) also found the similar conclusion for British, although the premium did not increase overtime. Lang and Stultz (1994) showed that Tobin's q and firm diversifications are negatively related throughout the 1980s. The negative relation holds for different diversification measures when controlled for known determinants of Tobin's q. Further, diversified firms have lower q's than comparable portfolios of pure-play firms. Firms that choose to diversify are poor performers relative to firms that do not, but there is only weak evidence that they have lower q's than the average firm in their industry. They found multi-segment firms have lower Tobin's q, an average discount of about 8% compared to the standalone firms.
Berger and Ofek (1995) estimated diversification's effect on firm value by imputing standalone values for individual business segment, and concluded that there is 13% to 15% average loss of Tobin's q from diversification, during the 1986-1991. Hyland and Diltz (2002) used the computer industry segment database and concluded that the market placed a lower value on the diversified firms than specialised firms during the 1980s. However, there are still arguments about the value destruction conclusion. As in the resource-based literature, the firm's optimal expansion path is governed by factors internal and external to the firm (Penrose, 1959) . In this line of thought, Delios and Beamish (1999) analysed the Japanese manufacturing firms. The employed partial least squares (PLS) technique. The variables used are product diversification, assets, geographic scope as the control variables and corporate performance as the dependent variable. The convergent validity or composite reliability was assessed using internal consistency, a measure similar to Cronbach's alpha (Fornell and Larcker, 1981) . Five of the study's nine hypotheses were supported, and the full sample model explained 14.5% of the variance in the performance of the firms. Agrawal et al. (1992) studied the post-merger performance of the diversified firm, and found that the stock holders of acquiring firm suffered a statistically significant loss of about 10%. Moreover, they documented loss is not the firm size effect or the β estimation problem. Pandya and Rao (1998) found diversified firms showed better performance compared to the undiversified firms on both risk and return dimensions. Their results further showed that diversified firms perform better than the undiversified firms on risk and return dimensions. Lins and Servaes (1999) pointed out, for the average firm operating in developed capital markets the costs of diversification outweigh the benefits. Many researchers argued that, "thanks to the less developed external capital market, shortage of legal protection and less informative, etc., diversification would be more beneficial" (Fauver et al., 2001) . Zhang et al. (1999) evaluated the performance of 72 diversified firms and found that the level of diversification is negatively related to firm performance; moreover, related diversified firms generally perform better than the unrelated ones.
Kakani (2000) studied Indian business houses using data from the Centre for Monitoring the Indian Economy (CMIE) and the Bombay Stock Exchange (BSE) from 1987-1999. This study concluded that product focus based on strong core competencies combined with international diversification has been the success mantra for firms. This strategy is adopted by many a successful transnational corporations such as the Microsoft, Nokia, Lafarge and Coca-Cola, etc. Kogut et al. (2002) examined pattern of diversification across industries. They analysed the diversification patterns of large corporations from five countries such as France, Germany, Japan, the UK, and the USA. The results do not support the hypothesis of a common pattern of diversification across countries, and thus reject the technological thesis. This dichotomy between technical and institutional determinants, though useful, ignores the agency behind managerial decision. To explore the technical and institutional effects on managerial choice, they examined the evidence on similarity of diversification. The results support the claim that large institutional differences exist among these countries and hence, the institutional hypothesis follows. The finding supports for homogeneity across countries, and indicates that a test of diversification patterns across countries is not biased by unobserved size and technology differences. Iqbal et al. (2012) collected data of 40 companies on the basis of specialisation ratio. Companies, whose information was available with same category for entire five years (2005) (2006) (2007) (2008) (2009) , were included in sample. The results of this study showed that there is no positive relationship between diversification and firms' performance. All firms are performing equally whether they are highly, moderately or less diversified firms with respect to their return and risk dimensions. Similarly, Adamu et al. (2011) determined the influence of diversification on the performance of few Nigerian construction firms using the 'specialisation ratio' to measure and categorise firms into undiversified, moderately diversified and highly diversified firms. They used profitability ratios to measure the group-wise firm performance. Findings of this study reveal that undiversified firms outperform the highly diversified firms similarly; moderately diversified firms outperform the highly diversified firms in terms of return on equity, return on total assets and profit margin. However, they found no performance differences between undiversified and moderately diversified firms. They concluded that diversification does not necessarily lead to improvement in profitability. Hsu and Liu (2008) studied how a firm's operating context affects the relationships between corporate diversification strategies and firm performance. They examined the features of diversification. Using a longitudinal data at firm-level during 1997-2002, they found that product diversity and customer diversity are positively associated with firm performance, whereas geographic diversity is negatively associated with firm performance. However, contractual manufacturing model is not only positively associated with firm performance, but acts as a moderator between product diversity and firm performance. Afza et al. (2008) investigated the relationship between diversification and firm's financial performance in the case of Pakistan. For a set of 65 firms, they analysed the financial performance in terms of risk and return. Their results showed that non-diversified firms performed better than the diversified firms. However, high returns of non-diversified firms are accompanied by low risk and the low returns. They concluded that managers have to be careful while selecting the degree of diversification, since diversified firm may capture more market share however, it can reduce profitability. Santarelli and Tran (2013) focused on firm profitability and degree of diversification to the antecedent decision to carry out diversification activities. After controlling for industry fixed-effects, they concluded that diversification has a curvilinear effect on profitability.
Using a panel dataset of 68 large European retailers from 19 countries from 1997 and 2010, Oh et al. (2014) found both inter-regional and intra-regional diversification has horizontal 'S-curve' relationship with firm performance. Hashai (2014) showed that the interplay between 'adjustment costs', 'coordination costs' and within-industry diversification benefits, results in an 'S-curve' relationship between within-industry diversification and firm performance. Juvenal and Paulo (2013) examined the relationship between trade and investment in technology adoption when firms face demand uncertainty. Their model predicted that, for a given overall market size, exporting to several countries reduces firms' demand uncertainty and hence, raises incentives to invest in productivity improvements.
Although there have been a large volume of studies in understanding the relationship between diversification and firm performance, the evidences remained inconclusive. Most of the existing studies, have reported a negative relationship, employing different measurements and definitions. In view of the exiting literature, we would like to relate the diversification and firm performance for the Indian chemical sector. Given the agenda of the current policy of the Government of India on the 'make in India' it is important to understand whether the firms in the chemical sector should adopt the strategies of diversification for better performance.
Overview of chemical sector in India
Chemical sector is one of India's oldest industries, contributing significantly towards the industrial and economic growth of the nation. According to the department of chemicals and petrochemicals the Indian chemical industry is estimated to be worth approximately US$35 billion, about 3% of GDP. The total investment in the Indian chemical industries is approximately US$60 billion and total employment generated about 1 million. In terms of the volume, it is 12th largest in the world and 3rd largest in Asia. The Indian chemical industries are characterised by high domestic demand potential, high degree of fragmentation and small scale of operation, limited emphasis on exports due to domestic market focus, low cost competitiveness as compared to other countries, and low focus on R&D despite innovative processes to synthesise product cost effectively. This industry supplies to all most all the sectors of the economy and produces more than 80,000 products. Worldwide market share of chemical industries are 26% in Asia, 43% in Western Europe, 22% in North America, 4% in South America and 5% in the rest of the World. The raw material costs ranges from 30% to 60% of sales, and are a major constituent of costs. Exports of chemicals from India have increased significantly and account for about 14% of total exports and 9% of total imports of the country. Fiscal concessions granted to the small sector in the mid-80s led to the establishment of a large number of units in the small scale industries (SSI) sector. The ownership pattern of chemical companies inclined largely towards the private limited category (around 69%). Further, 53% of the private limited companies deal in organic chemicals, 9% in specialty chemicals while 15% are involved in inorganic chemicals. 58% of the public limited companies deal in organic chemicals.
Globally the basic segment accounts for about 47%, speciality 25% and knowledge 28% of the industry. Basic chemicals are used by other industries as raw material to give end products. The composition of global basic chemical industry is petrochemical derivatives and other industrial chemicals 50%, fertilisers 6%, inorganics 12%, petrochemicals and intermediates 32%. Speciality chemicals are characterised by vastly differentiated products with high degree of value addition. Production units are smaller than basic chemical units and have a better flexibility. Capital investment requirements are low but investment in R&D to develop new product is high. The knowledge chemical segment consists of highly differentiated chemical and biological substances used to induce specific outcomes in human, animals, plants and other life forms. This segment is characterised by high degree of research, intellectual capital and skilled manpower. This segment relies extensively on R&D for the new products.
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Variables and descriptive statistics
Among the Indian industries, the chemical industries are selected as the sample for this study as this sector is highly diversified in terms of production and distribution. Data are collected from the Center for Monitoring Indian Economy Prowess Corporate database. The period of study is selected from March, 2001 to March, 2013 . The frequency of data is annual those derived from the Annual Financial Balance Statements of firms. After a thorough cleaning of data in (deletion of firms that had not reported minimum desired information) we arrived at 1,184 firm-year observations. The data used in the analysis is an unbalanced panel data. The variables for the empirical analysis are chosen from the empirical literature in general and from Montgomery and Wernerfelt (1988) in particular and presented in Table 1 . Table 1 Definition of variables
Variable Definition
Tobin's q (Market value of firm's equity + Book value of debt) / (book value of total assets -miscellaneous expenses and depreciation) The descriptive statistics of the paper is presented in Table 2 . We further categorised summary statistics of variables of interest-based foreign affiliation, listing in the national stock exchange and product groups. From Table 2 , we observe that the mean age of firms is 28 years with a standard deviation of 18 years. The mean age of domestic firms is 28 years which is higher than that of the MNEs, whose mean age stand at 23 years. The standard deviation of domestic firms' age is higher than that of the MNEs. The average advertisement intensity is calculated at 0.61 with standard deviation of 2.49. Advertisement intensity is slightly higher for domestic firms than MNEs. Similarly, mean HHI is 0.8 with a standard deviation of 4.48. Domestic firms have higher HHI as compared to MNEs, which means domestic firms are highly concentrated compared to the MNEs. The average export intensity of the sample is 0.21 with quite a low standard deviation of 0.26 and a very low standard error of 0.008. The average export intensity of domestic firms, are higher. The mean firm size is 7.67 and of R&D intensity is 0.72. Research and development intensity is lower for domestic firms compared to foreign firms with a slightly higher standard deviation. Firm size is almost identical for both domestic and foreign firms. The dependent variable 'Tobin's q' (measurement of firm performance) has quite a moderate mean of 0.53 and a standard deviation of 0.89. Domestic firms are performing slightly better than MNEs in terms of the results obtained for the Tobin's q. Further, mean firm age of the firms related to the pharmaceuticals, are lower than the other chemicals. The advertisement and research and development intensities are higher, both in terms of mean and standard deviation for the firms in pharmaceuticals. The HHI is lower for firm in the pharmaceuticals, with slightly higher standard deviation whereas the export intensity is higher for firms in the pharmaceuticals. Firm size is almost similar in both firms in pharmaceuticals and other chemicals. From the Tobin's q, we observe that pharmaceutical sector is performing slightly better than other chemicals. The mean and standard deviation of firm age of the non-listed firms are lower than that of the listed firms. Advertisement intensity has both lower mean and standard deviation for non-listed firms as opposed to listed firms. Table A2 .
Determinants of firm performance and diversification
In this section, we focus on the empirical estimation based on an econometric framework. The definition of diversification as described in Table 1 is borrowed from Caves et al. (1980) as the 'concentric index' and defined as:
where m ij is the percentage of i th firm's sales in industry j, and r jl is zero if j and i have the same three-digit NIC code and one if they have different three-digit NIC codes but identical two-digit NIC codes and two if they have different two-digit NIC codes. For instruments for D i , vectors of dummy variables is used, where t ij is one if firm i is active in two-digits industry j, otherwise zero. We further diversify the concentric index into three categories such as D 0 , D 1 and D 2 to capture the optimal extent of diversification. We have added an extra variable, RDIM, to capture the impact of research and development intensity on the MNEs and the domestic firms. The estimation process follows standard panel data econometrics. The estimated regression equation takes the following functional form. 
where AI is advertisement intensity, EXI refers to the export intensity, HHI represents the HH-index, size stands for the firm size, Age stands for the firm age, RDIM stands for the interaction between research and development intensity and dummy for MNEs; and D 0 , D 1 stands for the classifications for diversification as presented in Table 1 . To avoid dummy variable trap, we use two dummies instead of three, for diversification in equation (2) (D 2 is dropped out). Before estimation of equation (2), we computed correlation coefficients and present the matrix in Appendix Table A1 . From Table A1 , we observe that Tobin's q is positively related to age, size, export intensity, advertisement intensity and HHI.
We tried four specifications, namely OLS, OLS with robust standard errors, fixed effects and the Radom effects estimation. Based on the Hausman's test statistics the random effect model is selected over the fixed effects model. The detail results are presented in Appendix Table A3 . We also tested for heteroscedasticity, using the Breusch-Pagan test and multicollinearity test using variance inflation factor. From these test results, it is clear that the sample does not suffer from multicollinearity, however, has heteroscedasticity. As the sample suffers from heteroscedasticity problem, we have estimated of the model with random effects with robust estimate, which is reported in Table 3 . Table 3 Results of the random effects estimation Table 3 reports the determinants of firm performance for the chemical sector. Variables such as firm age, firm size, export intensity, advertisement intensity and HHI and D 0 are positively related to Tobin's q whereas D 1 is negatively related to firm performance. From Table 3 , it is observed that firm age is positively significant with firm performance therefore, older firms are more profitable. In other words, when age of firm increases they become more profitable from learning by doing. Generally higher firm size has the ability to sustain in the market from its capital investment and from the structure-conduct-performance theory of firm; firm size is also one of the variables that defines structure of firm. This variable is statistically significant and positive with Tobin's q, hence higher the firm size higher the firm performance. Export intensity at firm level is also statistically significant and positive, indicating exporting firms are performing better as compared to less exporting or no exporting firms.
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Advertisement intensity and HHI are also statistically significant and positively related to firm performance hence, higher the concentration ratio of firm and higher expenses on the advertisement a firm is able to increase the performance. Diversification is one of the major variables of interest in this study. As explained earlier, this variable is defined as a dummy variable. In the econometric estimation we have considered D NIC2 and D NIC3 as two types of extents of diversification. From the results, we can see that both the variables are statistically significant however, have different directions. In case of diversification other than two digits NIC classification, the variable is positive hence, if firm choose to diversify other than two digits of industrial activities it helps firms to improve firm performance. However, if firms diversify other than three digit NIC classification, it reduces firm performance. The case is similar to within sector diversification for the sample. If firms diversify within the sector, the firm performance reduces. Therefore, diversification within the industry from 3 to 4 digits (D NIC3 ); or from one sub-sector to another (D SECTOR ), do not enhance firm performance. This means lesser or non-diversified firms are better performers than more diversified firms in this sample. This result is quite similar to results of Lindenberg and Ross (1981) , Montgomery and Wernerfelt (1988) and Lang and Stultz (1994) . The interaction dummy of R&D intensity and Multinational firms, i.e., RDIM, does not explain firm performance for this sample of chemical industries.
Conclusions
Being largely a producer of intermediate product, a strong economic growth is an important factor for sustaining demand for the chemical industries. In fact, the per-capita consumption of most of the finished products in India, in this sector is far below than the world average, giving a hint to the potential growth for these industries. This sector participates in different stages of the value chain by producing intermediates and finished goods. This makes integration of processes easier. In fact, growing competition in select chemical segments has forced the sector to scale up production, which, inter-alia, requires backward or forward integration in some cases. The need for globalisation has made many Indian chemical firms enter into strategic alliances or merge operations to achieve economies of scale. Foreign collaboration in terms of MNE is also bringing solutions for cleaner technology, process consultancy, feedstock linkages, R&D, waste management, safe manufacture and environmental protection. In addition, Indian chemical firms are attempting to achieve global standards by improving productivity through various measures such as better raw material utilisation, bi-product reduction and use, energy reduction and conservation, effluent management, water management, up-gradation of plant and equipment, skill development, etc. The International Council of Chemical Associations (ICCA), an association representing 80% of the world manufacturers of chemicals has reiterated its support for a new round of multilateral trade negotiations in the World Trade Organization. ICCAs priorities include elimination of chemical tariffs by 2010, harmonisation of anti-dumping practices, simplification of customs procedures, and full implementation of TRIPs agreement. While the harmonisation of antidumping practices would benefit developing countries like India, the tariff-free world would pose stiff competition. In this study, we use the classification across industry for diversification. Similar classification has been used by Montgomery and Wernerfelt (1988) which gave similar results as ours. Higher diversification leads to poorer performance as firms try to diversify into areas beyond their scope and thus lose out on performance. Accordingly, if a firm diversifies, it will transfer excess factors to the closest market it can enter. If excess capacity remains, it will enter markets even farther afield, until marginal rents become subnormal. A firm whose opportunity set is such that it must transfer a great deal of excess capacity to a distant market will realise low marginal rents. Therefore, the value of the original set of factors, and thus the total value of the firm, will, ceteris paribus, depend negatively on the optimal extent of diversification. The results of Lang and Stultz (1994) also point in the same direction. The results indicate that the sectors of the economy that have q ratios at the high end of the spectrum are often those with relatively unique products, unique factors of production, and so forth, all of which contribute to monopoly and/or quasi-rents. At the low end, there are firms which are either, relatively competitive, tightly regulated, or dying industries.
Therefore, we conclude that diversification is not a very good strategy to increase profits in the context of Indian chemical industries. Though diversification to some extent may give positive results but higher diversification leads to poor performance. The other approach that can be used to study diversification is using a composite index that takes care of all the three classification of diversification (industry classification, technology classification and multinational affiliation) and relating with firm performance. The contribution of this work lies in identifying diversification for the chemical firms in India and compare with firm characteristics in general and with the firm performance in particular. 
